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Table 2 

Seroprevalence of hMPV in humans categorised by age group using immunofluorescence and 
virus neutralisation assays 



Immunofluorescence assays Virus neutralisation assays 



Age (Years) 


N tested 


N positive 


N tested 


N positive 


Titre range 


<1 


20 


5 


12 


3 


16-32 


1-2 


20 


11 


13 


4 


16-32 


2-5 


20 


14 


8 


3 


16-512 


5-10 


20 


20 


4 


4 


32-256 


10-20 


20 


20 


4 


3 


32-128 


>20 


20 


20 


4 


3 


32-128 


8-99 1 


72 


72 


11 


11 


16-128 



Sero-archeological analysis using sera collected in 1958 

Fig. 1b 
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Fig. 3 



Nucleo protein 

00-1 NP HSLQGIHI£DLSYKt^LKESQmKPXWGTTTAVTO 1° 

APV A ...ES.R E ED R A. . .1. . .E. .PQVST. . .MV. F. . .T. .EP. . .V.M AD.T K G.H.KIVT. 10 

APV B Q R.VS T. .SH. . .V.M. .V. .T. .A. .T K A K 10 

APV C Q R.VS T. .SH. . .V.M. .V. .T. .A. .T. . . .K A. . .K. . . . 10 

bRSV .A.SKVK.N.TFN.DQL.ST.K. . .Q.ST.DNIDIPNYDV.KHLNK. . .ML. ITED.NH.FTGL. .ML.AMSR. .R.DTLK. .KDA.YQ.RANGVDVTTH 10 
hRSV . A.SKVK.N.TLN.DQL.SS.K. . .Q.ST.DiniDTPNYDV.KHLNK. . .ML. ITED.NH.FTGL. .ML.AMSR. .R. DTI K. .KDA.YH.KANGVDITTY 10 
PVM . ..ORLK. M.V.N. DSL. SNCK.SVT. ST. DV.S.SGHAM.KAIARTL.KF.L131FNRCEEV L. .AMSL. .RDDSIK. . .EA.YN.KC.D.OXKDF 10 

00-1 NP GKIKNNRGEDjLQMLDIHGVEKSWVEEIDKEW 20 

APV A SAEGSVRKREV— .N..D.GVG.ADDVERTT.EA.GAMVR.KV-CLTK..K...L.A.V 1 V AI...S IS 19 

APV B ..G..S...E R..I..V SAT. EN. .P S..A I A. N F.. 20 

APV C ..G..S...E R..I..V SAT.DN..P S..A I A. N F. . 20 

bRSV RQDV. G . EMKFEV . TLVSLTSEVQGN . EI .S. .5YKKM. . .M-.EVAPEY.HDS. .CGM.V — A. .VI AGDRS. .TAVI. . . .N. .RNEM. . .KG 19 

hRSV RQDI.G. EMKFEV. TLSSLTSEIQVK. EI. S. .SYKKM. . .M-.EVAPEY. HDS. .CGM.I. .IA. .VI AGDRS. .TAVI N..KNEI...KG 19 

PVM TTKLQG.EYKI.V. . .V.IDAANIADLEIQ. .GW.KE. .TG-ARL.D.R. HD. . .CGV.V. .IA. . WS. . .AGDRG. .DAVE. . .LN. .KAEKA. ..N 19 

00-1 NP MDIPKIARSEYDLFEQKVYHRSLFIEYGKAU3SS 30 
APV A 
APV B 
APV C 
bRSV 
hRSV 
PVM 

« 

00-1 NP LUiLRQ^PKAGIiLSLANCPNFASVVLGNASG 39 

APV A T....'.. A K..A..L...A RT. R.N. , . .LAA. . . . .D.R. . .TSY.GGD.ERSSKF. 39 

APV B ......N L A R E N. . .INEEG. ... . 39 

APV C : N L A R E .N... INEEG 39 

bRSV FY.ILNN. . ,S TQF.;.S A M.E. . .TPR.QO.YD. .KA. .EQ. . .NGV. .Y.V.D. .T. .L. .IKNQ. .PK.N— DVEL 39 

hRSV FY.ILNN. . .S TQF. . .S A. . . .M.E. . .TPR.QD. YD. . KA. .EQ. . .NGV. . Y.V.D. .A. .L. .IKNQ. .PKE.— DVEL 39 

PVM FY.I.NN...S T T A. S. K.APR. R. . .D. .KD. .ER. .DN.V. . Y.A.N. .A. .R.LISQQ. .IV. .TPD.DI 39 
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Phospho protein 



00-1 P MS- FPEGKDI L FMGNEAAKIAEAF QKSLRKPGKKRSQSI IGEKVNWSETLEI^I SRPAKFTI PSEPKIAWTDKGGATKTEIKQAIKVMDP 91 

APV-A . M..S M.D.Y .R. . .NTSAG-GR. .S. . PI. .IA.KVP. . PLCN.TT. . .SCI.PNKAPVP. .K-- 76 

APV-C ..- L Jl .R..K.I..R.T...V.D.II V.K KST.V.T.P.R.N. .QE.FDT.RSQTEE.RNEAT. 91 

bRSV . 80 

hRSV .EK.APE .K.ED.NNK.TK.LES IKGKF ASSKDPKK.DS.ISVNS 45 

PVM .EK.APE .V.ED.N.K. .E.IiG^FPSE.P.AGIPNTATHVTKYNMPPILRSSFK. .SPRVA.NL.E. .A. PTTPPP.PPQN.EBQPKESD 92 

00-1 P IEEEESTEKKVLPSSDGKTPAEKKLKPSTNT KKKVSFTPNEP — -H^KYTKI^EKDALDLLSDNEEEDAE-SSILTFEE — RDTSSLSIEARLESIE 18 

APV-A — .1. .XYP.IiPTAPVATDTYTSTSTE.AKK S...K.DNPKV EEG.E. . . .P. .DND.K — K. J*... 16 

APV-C EDASRLY - EVEA. T GKETPEKP . „. .T.KND.S .R ME. .E 0D...-..V — K...A..L D 18 

bRSV - 16 

hRSV .DI.VTlC.SPrrSGTNIIN. TSEADSTPETKANYPR.pl. . .KEDLTPSDNPFS. .Y.ETIETF DNN — .EE.SYSY. . INDQ.-NDN.T. . .DR.D 13 

PVM VDI.TMHVC. .PDNPEHSKKPCCSDDTD.KKT R.PM.T.VEP.EKFV.LGAS.YRETMQTF AADGYDEE.N.S. . .TNQEPG.S.V.Q. .DR.. 18 

00-1 P EKI<SMILGLLRTT2tIATAGPTAARDG^ KGKAAEM MEEEMXQRSKIGNGSVKLTEKAKELNKIVEDESTSGESEEE 27 

APV-A M.K M NS.MT.. .D.I... .K. .DT. .A. . .0 L..Q.S S. 25 

APV-C V V.L .K..AK.K G 27 

bRSV X 26 

hRSV E...M.H..W.S S V.L...M.EK.RA..1JWTNDRIJEA.ARI^..SEK^ 23 

PVM Y.I...N.IMV T...E L..T EM. KSDILTVNDRTVA.EKLRD. .CSRADTDDGSACY. .DR.RI .0. . .SSNA 27 

00-1 P EE PKDTQDNSQEDDI Y QLIM. 29 

APV-A . .SGESESDEE.S. . .NLDL-.L 28 

APV-C . .EE.EEESNPD. .L.SLTM-.LIKN 29 

bRSV 28 

hRSV .SDNDLSL. DF. 24 

PVM EEAKEDLDV. . .MGINF-.LI 29 
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Matrix protein Fig. 3, COntd. 

00-1 matrix MESYLVOTYQGIPYTAAVQVI^ 10 

APV_B V V...NN..K..V SS. .AP S...Q.TV.PE..V.Q...T SA S.S.AA.L 10 

V SN- -T..V SS..AP S...Q.T..PE..V.Q...A SA A.SJL.L.... 10 

APV-C V T. . V. . .Q. . .R. .V.V. . . .T. . . .T. . .E T SA. . .S.D.S.S. .L.D. . 10 

bRSV . .T.VNKLHE.ST YNV. . . .DO V.M. .SSISADL.IKE.INVN.LVRQISTLK. .S. .IMINSRS.VLAQM.S. .TIS.N.SL. .r] 10 

hRSV . .T.VNKLHE.ST YNVL. . .00 V.M. . SSV.ADL. IKE.ASIN. LVKQISTPK. .S.R.TINSRS.VLAQM.SN.IIS.N.SL. .R. 10 

PVM . .A. . .EM.H.V LN.V. .KSANI.. .V.I.M. .TSL.KNSVM.L.HDV.VICTQISTVH. .MI. .DL.SSN.GLA1M.RQ.LI. JI.L.DWG 10 

00-1 matrix KI£FQKLTVCEVKTVYLTTMKPYGM PAJE1KSVSIKESESATVEAAISSEAOQALTQABCIAPYAGL 20 

APV-B ..D.GV....D.RA L I . TNMNT. . R I.M.RGI Y..A....D G I...R 20 

APV-A R...GT D.RSI L IMTDVR...R I.I. .GV.I. . . .Y. .A D G I R 20 

" n...a l....gv y g.;:.:i.;; r ;;;:;;; 20 

bRSV . .AY. IT. P. .I.ACS. .CL.VKN.LTTVKDLTMKTFNP. .EI. . . .E.ENIHTSKR.V. .T.IA.INV.AKOI^.NIATT.FKN.I.N. . .1 20 

hRSV •• W - V T« P -.I-ACS..CL.VKS.LTTVKD^^ 20 

PVM NMDYEVPVAFDK.SFCV.il,. .KN.LYTVP.ITPTN-RP. .E. . .V.S-KNRVTLKSFN. .V. .RALY.RQQGLDS. .Q. . . .DV.H.I.T.RV 19 

00-1 matrix IMIMTMNNPKGIFKKUSAGTOVIV^^ ^ 

* » ™ H..R... 1 lr — K SR 25 

,L * P M M-.R R. . - . GYPK-A. -IC . C-YSQ . K 27 

^ V R..RN r 25 

bRSV VLVI . VTDN . .A. . YTKPQS -F. .0. . ..LEK. . . YYVTTN. K. XA. KFSI . P 1 ED. 25 

hRSV VLVI. VTDN. .A. . YIKPQS.F. .0. . . .LEK. . . YYVTTN.K.TA. .FSI.P LED. 25 

PVM ^^^TST..A..L.K..S.ILA...P.LT0y.LHD7IMN.K.T..S.I...SST TSG. ' 25 



Fusion protein 



00-1 F MSH KWIXFSLLI TPXHGL^SYI£ESCSTITEGYLSVLRTGWYTNVFTLEVG^ LIKTELDLTKSAIJIELRTVSADQ 68 

APV-A .DV— RICLLLF.IS N.SSCIQ.T.N V.R. .K N. .I.N. . .1. .N. . . . — ..0.. .V. . .N .. K 88 

APV-B .YL— .LLLIIY.W GASGKIQ.T.S V.R..K N. . I.N. . -I . „N. . . .-— . .S. . .S..QN Q 88 

APV-C ...LLLV..A ..TG..E Y..V.R T. R.. .E...N..E. .K...!]! 88 

bRSV . ATTSMRMT. SIIFISTYVTHI. IOQNIT. EFYQST. .AVSR. . . .A S.V.I.LSKIQKNV.KSTD.KVK. . .Q. .ERYNN. W. .QSUCNE 10 

hRSV . ELLIHRLSAI . LT . AINALYL. SSQNIT . EFYQST . .AVSR. .F.A S . I . I . LSNIKETK. NGTDTRVK. . .Q. . .KY.N.VT. .QLLMQNT 10 

PVM . IPGR.FLV..VIFtrrKPIHPNT.T.K.Y.ST..VE.A..K.A HMT. MSI KLSQINIES.KSSN. .LAH. .AIYS. .VD^ . . .L.SNA 93 

00-1 F LAREEQ IENPRQSRFVIGAIALGVATAAAVIAGVAIA^ 1 6 

APV-A V.K.SR LSS..RR L G..K.... FN ND 16 

APV-B ITK.NR .LSH.KK T L G K L RS "l kd" la 

APV-* . .K.AR .MS. .KA. G ! ^ . \ G \ ! R . \ \ \ \ \ \ \ \ \ \ \ \ \ . ] \ \ \ * \ £ 

bRSV P.SFSRAKRGIPEIJHYTRNSTKKFYGIMGKK.KR. .L — GFL. . IG-S. .AS. . .VS.VLH. .G. ,NK LS. .K. . VS.S. ..S..TSK LD 19 

hRSV P.ANNRARREAPQYM NYTINTTKNLNVS.SKK.KR. .L~-GFL. . .G — S. IAS. I. VS.VLH. .G. .NK.. .LS..K. .V5.S...S. .TSk!ld]! 19 

PVM _ LKSK.KK. .L—GLI . .LG— L. . ,VQ. . . .IAL.RD.VRN VS.T. .MS. . .KV.DD. . 16 

00-1 F DFVSKNLTRAINKNKCDIADLKMAVSFSQFt 26 

APV-A E.I..K..P...Q...N...I...I..G.N 3....S.V 0. .V. .INR. . . .S. . .S. . .N I DGT 26 

APV-B E.I..K..P...Q...N...IR..I..G.N S....S.V VK.INR. ...S...S...N I QT 26 

APV-C ..I..K..P...R S G.Y V S ._ N \ 

bRSV NYID.E.LPOy.imD.R.SNIETVIE.Q.K.N.L.EIA.E..V TPL.TYML.NS.' .LSLINo! [rTNoiK. ^"ss!^I! !^SIMSv"kEEV 29 

hRSV NYINNQ.LPrV.QQS.R.SNIETVIE.Q.K.S.L.EIN.E. .V. . .V.TPL.TYML.NS. .LSLIND. . ITND.K. . . SS. VQI . .QQSYSIMSIIKEEV 29 

PVM N.I..E.LPK..RVS..VH.mviR.Q.L.K.L.E.S.E..S...L.H^ 2 6 

00-1 F VIXKVQLPIFGVIOTPCWrV^^ 36 

£ E....R.V.,.L.-RKE I T A. ...KD...V.D.Y LEVEQ. .Y. . . .SK 36 

A*™ M E V • ' R - V - • .^-RHERES T JL ... .0. . .V.D.Y SEVEQ. .H. . . .ST. . 36 

APV-C .VYI K L.— ...D E...V.S !.!!!!!« B I K 36 

™Z ™* Y K ^- L '™- E 'SNI..T.T.R....0._^ 39 

„ LRYV Y KLHTS.L.TTNI.E.SNI. .T.T.R. .. .D. . . .VSFF.QADT.KVQSNR MNSLTLPSEVSL. .TD.FNSK.D. .M 39 

PVM LVYVI...L...M..D..VIRSSID.~HNIADK....iV.A.N....H.^ 3S 

00-1 F ^"SMVALSPLGALVACYKGV^ < g 

I T...G..S..ES K G...TH.P.NE...I V. . .RT. . .A. .VNN.N.IL 46 

V T...G..S..E K TH.P.NE...I I V. . .RT. . .A. .VNN.N.LL 46 

0-M K....RP.G S ; T...K....N...IE I 46 

bRSV .SKTD. .SSVITSI. .I.S. .GKTK.TASNKNR. . . .TFSN. .D.VS.KGV. . .SVG. .L.YVN.L. .KALY. . .E.IINYY. .LV. .S.E.DRSXJL M 49 
hRSV .SKTD. .SSVITS. . .I.S. .GKTK.TASNKNR. . . .TFSN. .D.VS.KGV. . .SVG. .L.YVN.L. .KNLYV. .E.IINYY. .LV. .S. E. OASIS N 49 
PVM .SKTYV.TAV.TTM.C..S..GHN..TVIN.DK...RT.PO..H..S^ 45 

00-1 F ESIENSQALVDQSNRILS SAEKGNTGFII--VIII^VIOTMILVSm S4 

APV-A ...DR..D.I.K..DL.G ADA.SKA.IA.--A.WLVI. .IFFL.AVmCSRVR.TKPKHDY.ATT.HSSMAYV S 53 

APV-B . .VDK.KD.I.K. -DL.D IEV.S.1.ARL--A.TILV. .SMLI.VGIAYYW. .R.AK.SNGY.KTT.QS.M. Y.S. 53 

l^'f'I: ' ' ' K "° * ' * A - - V '"~* - V * -^-MIAAVG.G. .FVV. .R.AAPKF.-M.KN. .N.K. . ..-.-F.LLKKKKKKKKK 55 

bRSV AK.N<J.L.FIRR.DEL.H~SVDVG.ST.NVV.TTI. .V.V.VILML.A.GLLFYC.TKST. IMLGKDQ. ..IN.LS.S . K 57 

hRSV .K.NQ.L.FIPA.DEL.H-4IVWrG.ST.NIM.m..V.I.VU^ K S7 

PVM H..NDTRTFFKA.DQL.DLSENP^.NUIKSY.L^ MIRDNK.K5KSTP.LT VLS S3 



SUBSTITUTE SHEET (RULE 26) 



WO 02/057302 PCT/NL02/00040 

6/45 

Fig. 3, contd. 

L polymerase RAP PCR fragment 8 

00-1 fragment 8 — TVNVn^DSYIJ<GvrcSFSETlM(S^^ IVEPVNbCHE 77 

APV-A KE-ISNESV V.N. . .I.D.Y. .H. .MT Q. .RALFK.LTISRE.R— — V. . .LMI.K. 84 

bRSV MDTLIKENST. . . .T C. .L..Y. .DG Y.NHSRQK.Ll . .IN. .KX£IXQSEVTK.NKGELGL£. .TYF.SL 90 

hRSV MDPIINGNSA. .T.G C. .L..YIFNS Y.NLISRQ. .L. . .MN. .KLNITQSL. .K.HKGEIKLE. .TYF.SL 90 

00-1 fragment 8 IM— KNVHSCEL TLLKQFLTRSKNIST1JCLNMICDHLQLK STSDDTSILSFIDVEFI 13 

APV-A LL— .VAAGAR. KK. .KW.G. . .D. .EV. .K.VT. . .K.S ; Q. PGRGK.IDft.Q. .NL 13 

bRSV L.TY.SLSTS . .ITTT. . F.fCEIR.AIE. .DV.VYA.LNK.G. .EKGKVDRC DDTN . TISNIVRDNILSVISDNTPSTKKPNNSSCK 17 

hRSV L.TK.Sffi.S.QIATTO...mRJU:E..DV.V^ 1B 

00-1 fragment 8 -PSWVSNWESN«YNLNKIJI£EI«EOTRIGS^ 20 

APV ~ A ~ -.O.I£H..DS.U..DV.QSY.CL..SQ.SA..— RK.SLNFF.A.. .F.. .II.R. .R.IC.C 20 

bRSV PDQPIKTTIIOXLSS'^SHP.T.LiIH. .NLYTK. . DILTQY.TN JVRNH.Y. .IDT.T. .EEXJ.ILNQ YHK.L.KITCT. . ..F. 26 

hRSV QKDTIKTTLLKWJICSMQHP . . . 1IH . .NLYTfC. . NILTQY. SN . . KNH. FT. I ONQX. SGEQ . HNQ YHKEL..ITVT. .."!f. 27 

00-1 fragment 8 TWKDWMI^n®NFCIWVSNSUIENQEGVGIilSNL-— --^ 23 

IA L.V C..SA.D.L....K.VGELmR 24 

bRSV ....IS...L.VCHIT.I..C..TU«SL...C 30 

hRSV IS...L.VCLIT.I..C..TLNKSL. 30 



L polymerase RAP-PCR fragment 9/10 



00-1 fragment 9/10 KLVD^TSDQHIFSPDKII^TLGKMLMP — TIKGQKTDQ FLNTCRENYFHGNNLI^LSAA^ 72 
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Comparison of two prototvpic hMPV isolates with APV-A and APV-C 
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5'L 00-1 99-1 APVC APVA 
00-11,000 0,835 N.A. 0,596 
99-1 — 1,000 N.A. 0,605 

APVC N.A. N.A. 

APVA 1,000 



Fig. 18b 



5'L: only the first 1500 nucleotides of 99-1 were available. 
N.A. : sequence not available. 
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Protein similarity matrices 

N 00-1 99-1 APVC APVA 

00-1 1,000 0,949 0,880 0,685 

99-1 — 1,000 0,883 0, 682 Cj n A Q 

APVC 1,000 0,700 ,C? 

APVA — 1,000 

P 00-1. 99-1 APVC APVA 

00-1 1,000 0,860 0,683 0,552 

99-1 1,000 0,676 0,549 

APVC — 1,000 0,528 

APVA 1,000 

M00-1 99-1 APVC APVA 

00-1 1,000 0,976 0,874 0,775 

99-1 — 1,000 0,874 0,763 

APVC — 1,000 0,775 

APVA 1,000 

F00-1 99-1 APVC APVA 

00-1 1,000 0,938 0,810 0,-677 

99-1 — 1,000 0,803 0,674 

APVC 1,000 0,719 

APVA 1,000 

M2-1 00-1 99-1 APVC APVA 

00-1 1,000 0,946 0,844 0,719 

99-1 — 1,000 0,834 0,703 

APVC --- 1,000 0,704 

APVA 1,000 

M2-2 00-1 99-1 APVC APVA 

00-1 1,000 0,901 0,563 0,246 

99-1 1,000 0,577 0,232 * 

APVC — 1,000 0,191 

APVA 1,000 

SH 00-1 99-1 APVC APVA 

00-1 1,000 0,570 N.A. 0,178 

99-1 — 1,000 N.A. 0,162 

APVC N.A. N.A. 

APVA 1,000 

G 00-1 99-1 APVC APVA 

00-1 1,000 0,326 N.A. 0,094 

99-1 — 1,000 N.A. 0,107 

APVC — N.A. N.A. 

APVA 1,000 

5'L 00-1 99-1 APVC APVA 

00-1 1,000 0,921 N.A. 0,600 

99-1 — 1,000 N.A. - 0,594 

APVC — N.A. N.A. 

APVA — - 1,000 



5'L: only the .first 500 amino acid residues of 99-1 were 
available. 

N.A. : sequence not available. 
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Fig.20 

Amino acid sequence alignment of two prototype hMPV isolates 
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00-1 ESLFVNIFMQAYGAGQTMLRWGVIARSSNNIMLGHVSVQAELKQVTEVYDLVREMGPESG 300 
99-1 ESLFVNIFMQAYGAGQTLLRWGVIARSSNNIMLGHVSVQSELKQVTEVYDLVREMGPESG 300 

31° 3 20 330 340 350 360 

I 



00 1 — t nnauuaiuiBvrHffta v vijiiNAseiiGI IGMYRGRVPNTELFSAAES YAKSLKE 360 
LLHLROSPKAGLTiST.AMrPMPa rT.araorTPTTPi/vr _ __ 360 




370 380 390 

!•••.!.. ..I.... I.. ..I.. ..|.... 

00-1 SNKINFSSLGLTDEEKEAAEHFLNVSfflDSQNDYE 394 
99-1 SNKINFSSLGLTDE EKE AAEHFLNMSgDNQDDYE 394 



•■i 
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Fig.21 



Phosphoprotein (P) 



10 20-30 40 50 60 

oo-i msfpegkdilewgneaaklaeafqkslrkHghkrsqsiigekvntvsetlelptisrpak 60 



99-1 MSFPEGKDIL FMGNEAAKI AEAFQKSLKKgGHKRTQS I VGEKVNTI S ETLEL PT I S KPAR 60 

70 80 90 100 110 120 

tsLerX ' ' ' ' ' I I I I • • • I I 

J" 1 H T |§H E P K ^^^S^S^'^2^^S K H D ^ EE '^ffl E '^ VL p s s DGKT P AEKK0Kf3s T 120 
99-1 @S^EPKLAWSD|^G|}rK^K|^Kji3DPVEEEE|SEKKVLPSSDGKTPAEKI^Bj|sT 120 

130 140 150 160 170 180 

••-•I I I .... | .... | I .... | I .... I | | | 

00-1 N|KKKVSFT|NEPGKYTKLEKDALDLLSDNEEEDAESSILTFEERDTSSLSIEARLESIE 180 
99-1 . SjjKKKVS FTgNEPGKYTKLEKDALDLLSDNEEEDAESSILTFEEKDTSSLSIEARLESIE 180 

190 200 210 220 230 • 240 



00-1 
99-1 



EKLSMILGLLRTLNlATAGPTAARDGIRDftMIGVREELIADIIKEAKGFA^lWlEEMSQ 240 
EKLSMILGLLRTLNIATAGPTAARDGIRDAMIGIREELIAEIIKEAKGKAAEMMEEEMNQ 240 



250 260 270 280 290 

• ••• I .... I .... I .... | .... | | I .... | .... | .... | ... . 

00-1 RSKIGNGSVKLTEKAKELNKIVEDESTSGESEEEEEPKDTQDNSd§DDIYQLIM 294 
99-1 RSKIGNGSVKLTEKAKELNKIVEDESTSGESEEEEEPKETQDNNqBeDIYQLIM 294 
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Fig.22 

Matrix protein (M) 

10 20 30 40 50 60 

nn ^ I | | | | | | | | | | | 

00-1 MESYLVDTYQGIPYTAAVQVDLIEKDLLPASLTIWFPLFQANTPPAVLLDQLKTLTITTL 60 
99-1 MES YLVDTYQGI PYTAAVQVDLVEKDLLPASLTIWFPLFQANTPPAVLLDQLKTLTITTL 60 

70 80 90 100 110 120 

nn ^ I .... - I | .... | I | . ; . . | I .... | | I .... | 

00-1 YAAS QNG P I LKVNAS AQG AAMSVLPKKFEVNATVALDE YS KLE F DKLTVCEVKT VYLTTM 120 
99-1 YAAS QNG P I LKVNAS AQG AAMS VL PKK FE VNAT VAL DEYSKLDFDKLTVC DVKT VYLT TM 120 

130 140 150 160 170 180 

00-1 KPYGMVSKFVSSAKSVGKKTHDLIALCDFMDLEKNHPVTIPAFIKSVSIKESESATVEAA 180 
99-1 KPYGMVSKFVSSAKSVGKKTHDHALCDFMDLEKNgPVTIPAFIKSVSIKESESATVEAA 180 

190 200 210 220 230 240 

nn ^ I I .... I .... I .... I .... I .... I .... | .... | .... | .... | .... | 

00-1 ISSEADQALTQAKIAPYAGLIMIMTMNNPKGIFKKLGAGTQVIVELGAYVQAESISKICK 240 
99-1 I S SEADQALTQAKI APYAGLIMIMTMNNPKGI FKKLGAGTQVI VELGAYVQAES I SRI CK 240 

250 

....I. ...|.... 
00-1 TWSHQGTRYVLKSR 254 
99-1 SWSHQGTRYVLKSR 254 
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Fig.23 



Fusion protein (F) 

10 20 30 40 50 60 

.... I.... |.... |.... |.... |.... |.... |.... |.... |.... |.... J.... | 
00-1 MSWKWIiraSLLITPQHGLKESYLEESCSTITEGYLSVLRTGWYTNVFTLEVGDVENLTC 60 
99-1 MSWKVMIigSLLITPQHGLKESYLEESCSTITEGYLSVLRTGWYTNVFTLEVGDVENLTC 60 

70 80 90 100 110 120 

I- .-..I-... I.... I.... I.... I.... I.... |.... |.... |.... |.... | 
00-1 |DGPSLIKTELDLTKSALRELRTVSADQLAREEQIENPRQSRFV1GAIALGVATAAAVTA 120 
99-1 |JDGPSLIKTELDLTKSALRELKTVSADQLAREEQIENPRQSRFyiGAIALGVATAAAVTA 120 

130 140 150 160 170 180 
. ... I .... I ... .| . | | | | . | | .... | I .... I 

00-1 gvaiaktirlesev^ikfflalkktneavstlgngvrvlatavrelkdfvsknltgainkn 180 
99-1 giaiaktirlesevSaik@alkqtneavstlgngvrvlatavrelkeevsknlt|ainrn 180 

190 200 ' 210 220 230 240 

.... I .... I I .... | .... | | | | I .... | | . | 

00-1 KCDIADLKMAVSPSQFNRRFLNWRQFSDNAGITPAISLDLMTDAELARAVS^IPTSAGQ 240 
.99-1 KCDIADLKMAVSFSQFNRRFLNWRQFSDNAGITPAISLDLMTDAELARAVSpPTSAGQ 240 

250 • 260 270 280 290 300 

AA , I I I ' I I I I I I 

oo-i i klmlenramvrrkgfghligvygs svi ymvqlpi fgvi dt pcwi vkaapscsSkEIgnya 300 

99-1 I KLMLENRAMVRRKGFGyLIGVYGS SVI YMVQLPI FGVI DT PCWI I KAAPSCSgKjgjGNYA 300 
310 320 330 340 350 360 

— i — r — i — i — i .... i — i — i — i .... i — i — i 

00-1 cllredqgwycqnagstvyypnekdcetrgdhvfcdtaaginvaeqskecninisttnyp 360 

99-1 CLLREDQGWYCKNAGSTVYYPNEKDCETRGDHVFCDTAAGINVAEQSRECNINISTTNYP 360 

370 380 390 400 • 410 420 

••■•I.-.. I.... I.... I.... I.... I.... |.... |.... |.... |.... | | 

00-1 CKVSTGRHPISMVALSPLGALVACYKGVSCSIGSNgVGIIKQLfflKGCSYITNQDADTVTI 420 
99-1 CKVSTGRHPISMVALSPLGALVACYKGVSCSIGSNjjvGIIKQLgKGCSYITNQDADTVTI 420 

430 440 450. 460 470 480 

ftn , I I — "-I | ■ ■ | I t a t — _ , 

00-1 DNTVYQLSECVEGEQHVIKGRPVSSSFDPVKFPEDQFNVALDQVFESIENSQALVDQSNRI 480 
99-1 DNTVYQLSKVEGEQHVIKGRPVSSSFDPIKFPEDQFNVALDQVFESIENSQALVDQSNKI 480 

490 500 510 520 530 

nn , I I. I | .... | .... | .... | I .... | .... | .... | ... . 

00-1 LSSAEKGNTGFIIVIILIAVLGgTMinvSVj|lIIKKTKKPTGAPPELSGVTNBlGFIPHN 539 

99-1 lnsaekgntgfiiwilvavlg[Jtmi§vsi0iiikktrkptgappelngvtnBgfiphs 539 

'It 
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Fig.24 



22K protein (M2-1) 

10 20 30 40 50 60 

I I I I I I I I I • ... I I | 

00-1 MSRKAPCKYB VRGKCNRGSECKFNHNYWSWPDRYLLIRSN YLLNQLLRNTDRADGLS IIS 60 
99-1 MSRKAPCKYE VRGKCNRGS DCKFNHNYWSWPDRYLLLRSNYLLNQLLRNTDKADGLS 1 1 S 60 

70 80 90 100 110 120 



00-1 GAGREDRTQDFVLGSTNWQGYIDDNQglTKAAACYSLHNIIKQLQEfflEVRQARDNBCLSD 120 

99-1 gagredrtqdfvlgstnwqgyiddnq@itkaaacyslhniikqlqe3evrqardnklsd 120 

130 140 150 160 170 180 



00-1 SKHVALHNLVLSYl^SKTPASLINNLKRL^ 180 
99-1 S KHVALHNL I LS YMEMSKTPASLINNLKKLPREKLKKLARLI I DLSAGgDNDS S YALQDS 180 



00-1 ESTNQVQ 187- 
99-1 ESTNQVQ 187 
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Fig.25 



M2-2 protein (M2-2) 

10 20 30 40 50 60 

nn , I I | I • • • • I I I I I I I I 

00-1 MTLHMPCKTVKALIKCSEHGPfflFITIEfflDDMIWTHKDLKE0L6DGIVKSHTNIYNCYLEN 60 
99-1 MTLHMPCKTVKALIKCSKHGPgFITIEgDDMIWTHKELECEgLSDGIVKSHTNIYSCYLEN 60 

70 

00-1 IEIIYVK0YLS 71 
99-1 IEIIYVKMYLS 71 
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Fig.26 



Short hydrophobic protein (SH) 

10 20 30 40 50 60 

00-1 ^TLDVIKSDGSSKTC^LKKIIKgHSGKVLllLKLILALLTFgTKTITINYIKVENNLQ 60 
99-1 M^LDVIKSDGSSETC^LKKIIKgHSGKVLIgLKLIIiALLTEgTgTITVNYIECVENNLQ 60 

70 80 90 100 110 120 

m' " ' J.' • • • I I I I I I I I I 

00-1 BCQgKgESDKKgteEHNTTSg 119 

99-1 gCQgKgE S DBCKgT^NTTSyTURgTgDgQv^HgKgLI QRHTNS^J^S DTCWRI HKNQ@ 120 

130 140 150 160 170 180 

■ ■ . . I . . - ■ I .... | .... | .... | .... | .... | .... | .... 1 .... | .... i .... i 
00-1 TN ITO YKFLCgggDT Kg^NC DKfflTgLCgjKgKjgvggYgligECHC I YTfflKWfjgcHHQSEl 179 
99-1 TNlfflYKFLC^^NSKSDCEEgT^C^I^fq2v^H22ECHCLHTgEV^c3H^§ 177 



00-1 
99-1 
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Fig.27 



Attachment glycoprotein (G) 

10 20 30 40 50 60 

.... I .... I .. | .... | . | .... | .... | .... | .... | .... | .... | .... , 

00-1 MEVKVENIRgiDMgKARVKNRV^SKCFKNASLVLIGITBLSIALNIYLIINYMKNBa 60 
99-1 ME VRVEN I Rgl DM^KAKI KNRI^SRCYRNATLI LI GLTgLSMALNI FLU DHjjJjRNgJj 60 

70 80 90 100 110 120 

„„ , • • • •.U-.y'v.y 1 • • •:.!■•■• ' • • • • ' • • • • ' • • • • i • • • • i • • ■ • i • • • • i 

00-1 ESEH^Sg^E|SRETPI^T^DT^SPQjJ^(^STEBsTraiA^g^praT^HT 120 
99-1 KTEN^Nffij^EEIaSKKTpBCBT^3wT^NPolwTofcTE*ST BB 120 

130 140 150 160 170 180 

00-1 i DTT iliB i" T i p fe^ 180 

190 200 210 220 230 

. . .. I_. ... I .... | ... . | .... | .... | .... 1 .... | .... | .... | .... | . 
00-1 ST^R^^sS^^^^T^^SgsgQTS^TTR^^sgg^sjJgjrara 236 
99-1 NTjjflQiiaSAStaffl BlTffiD335TfflTB0Ss{^TR lHB s Hffi H|!|AB fj 224 
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Fig.28 



N-terminus of polymerase protein (L) 

10 20 30 40 50 60 

nn , " " 'nil ' ' ' ' I .... I .... I | .... | .... | | 

00-1 MDPg^STVNVYLPDSYLKGVISFSETNAIGSCLLKRPYLKNDNTAKVAIENPVIEHVRL 60 
99-1 MDP|gESTVNVYLPDSYLKGVI5FSETNAIGSCLLKRPYLKNDNTAKVAVENPWEHVRL 60 

70 80 90 100 110 120 

• ♦ • • I | | | | | | | | | | | 

00-1 KNA^SKMKISDYKIVEPWMQHEIMKNVHSCELTLLKQFLTRSKNISTLKLNMICD 120 
99-1 RNAV^KMKISDYKWEPVNMQHEIMKNIHSCELTLLKQFLTRSKNISSLKLNMICDWLQ 120 

130 140 150 160 170 180 

■ • • • I I .... I I | | | | | | | | 

00-1 LKSTSDDTSILSFIDVEFIPBwVSNWFSNWYNLNKLILEFRKEEVIRTGSILCRSLGKLV 180 
99-1 LKSTSDNTSILNFIDVEFIP^VSNWFSl^YNLNKLILEFRREEVIRTGSILCRSLGKLV 180 

190 200 210 220 230 240 

00-1 FWSSYGCIVKSNKSKRVSFFTYNQLLTWKDVMLSRFNANFCIWVSNSLNENQEGLGLRS 240 
99-1 FIVSSYGCVVKSNKSKRVSFFTYNQLLTWKDVMLSRFNANFCIVTVSNNLNKNQEGLGLRS 240 

250 260 270 280 290 300 

_ ^ I.... I ....I.... I.... I.... I.... I.... |.... |.... |.... |.... I 

00-1 NLQGILTNKLYETVDYMLSLCCNEGFSLVKEFEGFIMSEILRITEHAQFSTRFRNTLLNG 300 
99-1 NLQGMLTNKLYETVDYMLSLCCNEGFSLVKEFEGFIMSEILKITEHAQFSTRFRNTLLNG 300 

310 320 • 330 340 350 360 
I . . • . 1 — . | .| | | | | | f ! ! 

00-1 LTDQLT|LK|KNRtovfc 360 
99-1 LTEQLS^KgKNRgRVgGTILEN 3 60 

370 380 390 400 410 420 

• • • • i - . . . i .... i .... i .... i .... i .... i .... i .... i .... i .... i : ... | 

00-1 FRI FGHPMVDERDAMDAVKLNNE I TKILRfe S LTELRGAFI LRI I KGFVDNNKRWPKI KN 420 
99-1 FRI FGHPMVDEREAMDAVKLNNE I TKILKgES LTELRGAFI LRI I KGFVDNNKRWPKIKN 420 

430 440 450 460 470 480 

. . . . I . . . . I . . . . | | | | | I ; ... I | | | 

-00-1 LKVLSKRWMMYFKAKSYPSQLELSfjjto^ 480 
99-1 LKVLSKRWSmYFKAKSYPSQLELs|qDFLELAAVQFEQEFSVPEKTNLEMV^ 480 

490 

....I.... I.. ..|.... 
00-1 KRLIWSVYPKNYLPEglKN 499 
99-1 KKLIWSVYPKNYLPEHIKN 499 
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Fig. 29 



+ - positive; - = negative; T = throatswabs; NO = nose swab; N = not done; ? = not sure; 
D = dead; 0 to 12: days post infection. 2e infection is only tested on nose swabs. 
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Fig. 30A 
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Fig. 30B 
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Fig. 31 







Specificity ELISA 
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Fig. 33 
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Fig. 34 





Against 00-1 


Against 99-1 


Against APV-C 


1 infection with 
00-1 








2 infections 
with 00-1 








1 infection with 
99-1 








2 infections 
with 00-1 









SUBSTITUTE SHEET (RULE 26) 

1 



WO 02/057302 



43/45 



PCT7NL02/00040 



Fig. 35 



+ = positive; - = negative; N = not done; ? = not sure; 0 to 10: days post infection 
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Fig. 37 



Correlation between APV and hMPV ELISA for the 
detection of hMPV IgG antibodies in human sera 
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